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Background: The purpose of the study was to test the hypothesis that right atrial (RA) performance is abnormal in surgically repaired 
tetralogy of Fallot (TOF).
methods: TOF patients were prospectively enrolled for same day cardiovascular magnetic resonance (CMR), echocardiography and 
exercise stress test following a standardized protocol in 14 participating centers of the German Competence Network for Congenital Heart 
Defects. Peak longitudinal RA strain (RAS), peak longitudinal right ventricular strain (RVS), RA and RV end diastolic volumes (EDVi, 
indexed to body surface area) and ejection fraction (EF) were measured. RAS and RVS were obtained from four-chamber cine (6 segment 
model) using CMR feature tracking (FT, 2DCPA-MR, TomTec).
results: The cohort consisted of 311 subjects: 171 patients with repaired TOF (94 male, mean age 18±8 years) and 140 normal controls 
(69 male, 16.4±11 years). Fifty-four TOF patients had follow up studies at 1 year, yielding 225 TOF examinations. All subjects were in 
sinus rhythm. RA EDVi, RAS, RVS, RA EF, and RV EF in TOF were 60 ± 19 ml/m2, 14±6%, 13±4%, 33±10% and 51±8%; and differed 
significantly from the respective indices in controls: 48±15 ml/m2, 27±10%, 18.5±5%, 54±8% and 62.5±5% (all p<0.001). RA EDVi and 
RAS correlated directly with RVS (both p<0.001). RA EDVi was higher in older TOF patients, while RAS did not increase with age. RA 
EDVi, but not RAS, correlated positively with echocardiography derived RV systolic pressure. Neither RA EDVi nor RAS was associated 
with tricuspid regurgitation grade or VO2 max. Positive correlation was observed for RV EDVi with RA EDVi (p=0.035), and a trend toward 
negative correlation with RAS (p=0.09).
conclusion: RAS, RA EDVi and RA EF are all generally abnormal in TOF. Because they correlate with other functional RV indices, these 
abnormalities may represent RA diastolic burden from chronic RV dysfunction in TOF. The young age of the study cohort might explain the 
absence of RAS correlation to tricuspid regurgitation and VO2max.
